Down-regulation of bradykinin receptors and bradykinin-induced Ca2+ mobilization, tyrosine phosphorylation, and DNA synthesis by autocrine factors, tumor necrosis factor alpha, and interferon beta in Swiss 3T3 cells.
Preincubation of quiescent Swiss 3T3 cells in fresh synthetic medium caused a reduction of the lag period prior to bradykinin-stimulated DNA synthesis as well as a leftward shift in the dose-response curve (half-maximum effect at 2 nM and 8 nM for preincubated cells and control cells, respectively). These enhancing effects were selective for bradykinin since vasopressin-stimulated DNA synthesis was not affected by preincubation in synthetic medium. Preincubation in synthetic medium also caused a marked enhancement (five- to sixfold increase) of bradykinin-induced Ca2+ mobilization from intracellular stores. This enhancement was time-dependent, peaked after 12 h of preincubation, and was prevented by inhibition of RNA or protein synthesis. Furthermore, preincubation in synthetic medium did not enhance the Ca2+ mobilization by bombesin, vasopressin, or PDGF. Additionally, bradykinin-induced tyrosine phosphorylation was also enhanced by prior incubation in fresh medium. Scatchard analysis of [3H]bradykinin binding revealed a doubling of the number of bradykinin receptors without any significant change of affinity after preincubation, thus providing an explanation for the increased cellular responsiveness to bradykinin. This enhancement of responsiveness to bradykinin was caused by the removal of an inhibitory factor present in conditioned medium which is produced by the cells and accumulates gradually in the medium. Addition of tumor necrosis factor alpha or interferon beta to synthetic medium substituted for conditioned medium in preventing the increase in responsiveness to bradykinin. These findings demonstrate a novel mechanism that regulates cellular sensitivity to bradykinin via an autocrine factor(s).